Introduction
The fi nancial resources of the South African health sector are being crippled by human immunodeficiency virus (HIV), 1 which is particularly prevalent in young women, 2 as well as by chronic medical conditions, including obesity and other lifestyle-related illnesses. [3] [4] [5] In 2010, the HIV prevalence rate in women attending antenatal clinics in the Free State province was established to be an alarming 30.6%. 2 Furthermore, the country is experiencing a nutrition transition 6,7 that features diet-related conversions and a reduction in physical activity patterns 8 that are exceptionally evident in black South African women who are in the midst of an urbanisation phase. 3, 9, 10 A previous countrywide survey, in which HIV status was unknown, revealed that 32% of black women were obese and 26.7% were overweight, 11 while 53.8% were overweight or obese in a study in North West province (that borders the Free State). 4 However, participating in some form of physical activity would have a favourable eff ect on cardiovascular health, while combating outcomes such as type 2 diabetes, 12 respiratory infections 13, 14 and overweight or obesity. 13 Physical activity in HIV-infected individuals may support appetite and energy levels while curbing disease-related eff ects, such as anxiety and depression, thereby enhancing life quality. [15] [16] [17] Together with optimal nutrition, physical activity can be indispensable in maintaining a healthy body weight and lean body mass. 18 There are a lack of data on the physical activity levels of HIVuninfected and antiretroviral (ARV)-naïve individuals infected with HIV in the Free State province. The South African government's roll-out programme, according to which individuals with low CD4 cells counts qualify for free ARV medication, 19 was implemented after this study was initiated in 2000.
This study refl ects the physical activity levels, body mass index (BMI) and energy intake of HIV-uninfected and HIV-infected South African women who are not using ARV medication, aged 25-44 years, with low socio-economic status, living in Mangaung, Free State province.
Method
A representative sample of 500 women residing in two informal settlements (Joe Slovo and Namibia) and two formal settlements (Pahameng and Botshabela) in Mangaung was selected to participate. Plots in the designated areas were counted and numbered. There were 1 359 plots in Joe Slovo, 2 995 in Namibia, 1 711 in Pahameng and 2 308 in Botshabela. A proportionate number of respondents (180 from Namibia, 100 from Pahameng, 80 from Joe Slovo and 140 from Botshabela) was selected randomly from these plots. The four settlements were considered to be representative of Mangaung. Nonpregnant, premenopausal black women meeting the age requirement were targeted to participate by two trained community health workers, covered in a separate publication of this study. 20 The study was approved by the Ethics Committee of the Faculty of Health Sciences, University of the Free State (ETOVS No 02/00).
Fasting blood samples were collected as part of the larger study to establish a comprehensive biochemical profi le and the HIV status of the women. Respondents were informed that their HIV status would be determined, and they were requested to give written informed consent after pre-test counselling was performed. Very few women were aware of their HIV status and were given the option of receiving the results. Those who chose to do so were referred to a medical practitioner for post-test counselling and follow-up.
A questionnaire, designed by Baecke, Burema and Frijters, 21 and adapted by Kruger 22 and adjusted for the current study, was administered during a personal interview with each participant to measure physical activity levels. The questionnaire was administered in English and the researchers were assisted by Sotho and Xhosa interpreters. Time was classifi ed in the study by Kruger 22 as "never", "seldom", "sometimes" and "always". The amount of time for each activity in that study was defi ned as "never" when a person spent 0% of her time at work or at home on that activity. "Seldom" was defi ned as less than 10% of the time, and 10-50% as "sometimes". More than 50%, but less than 85%, was defi ned as "often", and more than 85% as "always". In the current study, respondents were asked to specify the amount of time in minutes spent on an activity. Questions relating to activities at home and work were included in the questionnaire. Work activity at home was considered to be "work" if a person did not work away from home. If a person worked away from home, "work" was calculated as work activities at work, plus those performed at home.
Respondents were categorised as "inactive", "moderately active" and "highly active". Ten per cent of participants were reinterviewed two weeks after the initial survey to confi rm the reliability of responses obtained in the fi rst interview.
The physical activity index (PAI) was categorised by the biostatistician as follows: PAI = work index + commuting index + stair index + sport index + leisure index. 21, 22 Anthropometric status and dietary intake were determined using standard methods, as reported elsewhere. 23, 24 Owing to the small number of respondents with normal and high levels of physical activity, these two categories were combined to facilitate statistical data analysis. When the PAI was lower than four, women were categorised as "low", while those with a PAI of four or higher were categorised as having "moderate to high" activity.
Statistical analysis
Data were processed using the SAS® software programme. 25 Datasets were categorised into two age groups (25-34 and 35-44 years) and two HIV status groups (HIV-uninfected and HIVinfected). Continuous variables were described by medians and percentiles for each group. Categorical variables were described using frequencies and percentages.
The physical activity question items were compared by means of the non-parametric Kruskal-Wallis test for each combination of age, HIV and physical activity group.
The responses obtained in the main survey and the reliability survey were compared by means of 2 x 2 tables for each question. If the percentage giving a confl icting answer was more than 20%, the variables were considered to be unreliable and were ignored in further computations. The difference between the two surveys was calculated and the number of non-zero diff erences reported for continuous variables.
Results
Of the 500 women recruited for the study, 488 were eligible to participate. Four women were pregnant following medical examinations and excluded from the study. Eight women did not meet the age requirement. Of the 488 women, 273 (55.9%) were 25-34 years of age, while 215 (44.1%) were 35-44 years of age. Sixty one per cent and 38% of the younger and older women, respectively, were HIV-infected. Of the total sample of 488, 239 women were not infected with HIV. Of these, 106 were 25-34 years old and 133 were 35-44 years old. Two hundred and forty-nine women were HIV-infected. Of these, 167 were 25-34 years old and 82 were 35-44 years. Table 1a shows the level of physical activity, energy intake and BMI of HIV-infected and HIV-uninfected women in the two age groups, while Table Ib indicates the signifi cance of diff erences between the groups. Women were divided into eight groups, according to age, level of physical activity and HIV status. Groups 1-4 represented women with low levels of physical activity, while groups 5-8 represented women with normal to high levels of physical activity. Within the physical activity groups, women were further categorised according to age and HIV status.
Low levels of physical activity were reported for more than 90% of the women. The median energy intake of all of the women ranged between 10 090 kJ and 14 519 kJ. The energy intake of the women in group 4 (35-44 years old, HIV-infected, low physical activity) was signifi cantly lower than that of the women in group 8 (35-44 years, HIV-infected, normal to high physical activity) (p-value 0.03). Since the women in these groups were both older and HIV-infected, the only difference was their level of physical activity. Therefore, the energy intake of the more physically active women was higher than that of the physically inactive women. Among the women with low levels of physical activity, younger HIV-infected women (group 2) had a signifi cantly higher energy intake than older HIV-infected women (group 4) (p-value 0.01).
The median BMI of the younger HIV-uninfected women in group 1 (low physical activity) was 27.2 kg/m². By contrast, the BMI of the same group with HIV (group 2) was 24.9 kg/m 2 . This diff erence was signifi cant (p-value 0.001), indicating that the presence of HIV infection had a signifi cant eff ect on BMI. Similarly, the BMI of HIV-infected younger women in group 6 was significantly lower than that of the older uninfected women in group 7 (p-value 0.02).
In women with low levels of physical activity, significant diff erences in BMI also occurred between groups 1 (young HIVuninfected) and 3 (older, HIV-uninfected; p-value 0.02). Women who were HIV-infected and who fell into the normal to high physical activity group (group 6), also had a signifi cantly lower BMI (22.1 kg/m 2 ) than women who were HIV-uninfected with a low level of physical activity at 27.2 kg/m 2 (group 1) (p-value 0.004). Table 2 summarises the respondents' weight categories according to age, HIV status and level of physical activity. In the low physical activity groups (1) (2) (3) (4) , between 49% (group 2) and 62.5% (group 1) of women had a BMI indicative of overweight or obesity, regardless of age and HIV status. On the other hand, in the normal to high physical activity groups (5-8), a BMI exceeding 25 kg/m 2 ranged from 16.7% in group 8 participants, to 61.1% in group 5 participants.
Discussion
HIV prevalence, physical inactivity, overweight and obesity were high in this community. It was reported in an earlier South African study that the black population was the most active, while the Indian and white populations were the least. 7 Although the present study only investigated the physical activity patterns of black women in Mangaung, rapid urbanisation in this community may merit an advanced debate on this issue. Popkin and Gordon-Larsen 26 asserted that major determinants in the worldwide obesity epidemic include technological advances in the workplace, resulting in less physical activity; declining physical activity during leisure time; sedentary behaviour associated with modes of transportation; and increasing exposure to the mass media. Their argument appears to be valid in view of our fi ndings. The low levels of physical activity and high rates of overweight and obesity identifi ed in most of the women in our study possibly relate to low participation in physical activities and regular television viewing. As reported in a previous publication, 20 almost 90% of the women included in this study had access to television and/or a radio, 20 confi rming the signifi cant negative impact of the mass media on their physical activity patterns. Popular modes of public transport, such as buses and taxis, are easily accessible in this community and possibly contribute to the habit of walking less. The health consequences of a lifestyle lacking in physical activities, including cardiovascular-related risk factors and obesity in black women, have been confi rmed by national studies. [4] [5] A lower BMI was reported in most of the HIV-infected women in this study than in their HIV-uninfected counterparts, and the diff erence was statistically signifi cant in the younger women who fell in the low physical activity category, as well as in the younger HIV-infected and older HIV-uninfected women who fell in the normal to high physical activity category. This indicates the eff ect of HIV infection on their anthropometric indices, even in the early stage of HIV infection. 27 However, the results of this study indicate that HIV-infected women tend to have a higher energy intake than their HIV-uninfected counterparts, possibly to compensate for their weight loss.
HIV-infected individuals may encounter an array of comorbidities resulting from disease progression, including a lack of physical activity and malnutrition, causing loss of muscle mass, fatigue and a reduction in strength, functional capacity and quality of life. 28 Moderate physical activity is considered to be safe in stable HIV-infected persons, and may off er substantial physiological and psychological benefi ts. 29 Within the context of the present study, physical activity revolving around social and typical household activities, may have played a signifi cant role in maintaining the general well-being 15 of the HIV-infected women. It has been shown that an HIV diagnosis can encourage individuals to improve their physical activity habits and to revert to a healthier diet. 30 Although the overall effect of physical activity on HIVinfected individuals has been confi rmed, most studies have not demonstrated an eff ect on viral load or immunological indices. 28 Nonetheless, the safety of physical participation and its positive contribution to the psychological wellness of the HIV population has been established. 31 Although in the study by Dolan and co-workers 32 there were no signifi cant diff erences in blood glucose levels, CD4+ cell count or viral load the impact of a supervised home-based exercise program on the physical strength, cardio-respiratory health and endurance levels of a small group of HIV-infected women has been documented in that study. 32
Conclusion and recommendations
The promotion of a more active lifestyle and a diet that is lower in energy should be endorsed in HIV-uninfected women. In order to motivate these women, a sustainable, comprehensive and concerted approach is recommended, and one that supports the South African-based dietary guideline, "Be active". However, possible barriers to the adoption of this guideline need to be identifi ed and addressed at community level. 33 Participation in physical activities to preserve lean body mass, 34 as well as the safety, health and social rewards of such activities, in conjunction with healthy eating practices, need to be encouraged in HIV-infected women. 
